The aim of this study is to determine the transfer factor soil-to-plant and to assess the concentration level of natural and artificial radionuclide ( 
Introduction
There is always a need to have baseline background level information about natural radionuclides and the radiological impact of radionuclides released to the terrestrial environment is usually predicted by mathematical models in which the transfer of radionuclides from soil to the plant is described with the transfer factor (TF). The most commonly encountered radionuclides are 238 U, 232 Th, their decay products and 40 K. It is important to understand the behaviour of natural radionuclides in the environment (distribution pathways, mobility, transfers, etc.) because the information can be used as a natural analogue for the long-term behaviour of materials and processses in developing and testing models, and in obtaining the associated parameter values appropriate for radiological performance assessments [1] .
Natural radionuclides occur in soil and they are incorporated metabolically into plants, and ultimately find their way into food and water. Manmade radionuclides behave in a similar manner, and worldwide contamination of the food chains by radionuclides produced during tests of nuclear weapons in the atmosphere has taken place during the past half century [2] . The study of the background level of 137 Cs in soil is really important as it is the main source of inventory of radionuclides into the food cycle. Its presence in soil would clearly indicate that the area under study might have received some fallout radioactivity in the past. It is extremely difficult, rather impossible, to exactly pinpoint the source of contamination.
Many studies on food contamination radionuclides in the environment and their transfer or pathway mechanism to plant, animals, and human population have been reported [3, 4] . Considerable efforts are being made by many authors in many parts of the world to measure the activity of radionuclides in the food chain and to estimate the soil-plant transfer [5] .
The uptake of radionuclides by plants from the soil is normally described by the transfer factor (TF) and the ratio of radionuclide concentrations in vegetation and soil. TFs can be based on the quantity of soil and expressed as the ratio of activity (Bq•kg −1 ) in dry weight of plant to activity (Bq•kg −1 ) in dry weight of soil [6] , or can be based on surface area of soil and expressed as Bq•kg −1 dry weight of plant to Bq•m −2 in soil [7] . A wide range of TFs have been observed, mainly as a result of different soil and vegetation types and environmental conditions. Interactions between radionuclides and plants are very complicated and depend on many factors such as type and shape of plants, soil characteristics, behavior of radionuclides, climatic conditions, etc. [2] .
These types of studies have attracted the interest of scientists global wide, especially in the developed countries in the last decade. Thus in Qena city, surveys on natural radiation and radioactivity measurements were organized, covering Upper Egypt since 1990. Obtained results are published in several articles, either published or in press. The main topic of these studies is determined natural radioactivity concentrations in soil, rocks, building materials, crops and water as well as exposure of the Egyptian population to terrestrial gamma radiation [5, [8] [9] [10] [11] [12] [13] ].
Materials and Methods

Sampling and Sample Preparation
A total of 35 soil and 35 plant samples (different plants) were collected randomly from Saluga and Ghazal Protectorate area in Aswan, Egypt Figure 1 . The masses of the collected soil samples varied between 250 and 350 gm. The samples were ground, crushed to fine grain size of about 100 mesh and sieved in order to homogenize it and remove big size. The samples were then drying at 100˚C for 48 h to ensure that moisture is completely removed. Plant samples were dried for 10 -15 h at 100˚C in an electric oven to obtain a constant dry weight. The sample was powdered, charred to get homogenize sample.
The representative powdered samples were packed in a standard plastic container (7.5 × 5.5 cm) and after property tightening the threatened lid, the containers were sealed with adhesive tape and left for at least 4 weeks before counting by gamma spectrometry in order to ensure that the daughter products of 226 Pb in secular equilibrium with their respective parent radionuclides and then the gamma ray spectrum was accumulated to up to 900 min [14] .
Saluga and Ghazal is one of the protectorate area in Egypt located on an area of five square kilometers in the River Nile are north of Aswan dam. It is a green area characterized by the sovereignty of some types of trees including acacia and approximately 94 different species of plants including those that solely grow in these islands. This protectorate is famous for its migrating birds, more than 60 bird species have been recorded, including species that have lived and reproduced in these islands since the ancient Pharaonic times, such as bittern, hoopoe and Egyptian geese.
Experimental
Radioactivity measurements of the samples were performed by gamma-ray spectrometry, using a coaxial high-purity germanium detector and multichannel analyzer; it has a potopeak relative efficiency of about 45% and an energy resolution of 1.91 keV at the 1332 keV gamma-ray transition of 60 Co. The detector was calibrated in absolute efficiency using a mixed twelve radionuclides gamma standard QCY48 [13] .
To reduce the counting background, a cylindrical lead shield with a fixed bottom and a movable cover, containing two inner concentric cylinders of copper and cadmium, was placed over the detector. The environmental γ-ray background at the laboratory site was determined using the same standard plastic container under identical measurement conditions from measurements prior, during and after the experiments, it was found that the background levels in the laboratory were maintained constant during the whole period of the measurements (two months).
Calculation of Elemental Concentration
Count rates for each detected photopeak and activity for each of the detected nuclides are calculated, the spectra were either analyzed with the computer program Maestro 2.1 (EG & G ORTEC) or manually using a spreadsheet to calculate the natural radioactivity. The specific activity (in Bq•kg −1 ), A Ei of a nuclide i. and for a peak at energy E,
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where NP is the number of count in a given peak area corrected for background peaks of a peak at energy E,
the detection efficiency at energy E, t is the counting time in second, ( ) I E γ γ the number of gammas per disintegration of this nuclide for a transition at energy E, and M is the mass in kg of the measured sample.
Assuming attainment the secular equilibrium in the uranium and thorium decay products series, the γ-ray transitions to measure the concentration of the assigned nuclides in the series [15] Ac at 911.20 keV was used to determined 228 Ra. K-40 was determined from the 1460.83 keV γ-line, and a small peak found around the line 661.7 was used to determine the activity concentration of 137 Cs. The spectra were either evaluated with the computer software programme Maestro (EG & G OR-TIC), or manually with the use of a spread sheet (Microsoft Excel) to calculate the natural radioactivity.
Calculation of Statistical Error for Measurement Process
To correct Ei A to actual activity in sample, we must apply the necessary corrections to the count rate. Some typical corrections include: 1) Counter efficiency = ε 2) Emission probability of emitted radiation = I To get the relative uncertainties of input value. 
Transfer Factor
Transfer factor (TF), which is the ratios of specific activities in plant and soil (in Bq•kg −1 dry weight plant part divided by Bq•kg −1 dry weight soil), can be used as an index for the accumulation of trace elements by plants or the transfer of elements from soil to plants [16, 17] .
The corresponding TF of different plants, relating the specific activity of a given radionuclide ( 226 Ra, . Figure 2 shows the frequency distributions of activity Th ratio is 0.99 referring to complete equilibrium between thorium series. The highly significant correlation occurring between uranium and thorium is consistent with the geochemical behaviour of their complexes, namely, the tendency of uranium and thorium to concentrate in the fluid phase during magma tic differentiation. Uranium and thorium, with their daughters present in rock and soil, are the main contributors to the absorbed dose rate in air and, hence, to the dose absorbed by the population [18] . Radioactivity in soil results from the rock from which it is derived. It is diminished by leaching of water, diluted by increased porosity and by added water and organic matter, and augmented by sorption and precipitation of radionuclides from incoming water.
Results and Discussions
The soil on the top that contributes significantly to background dose. Background concentrations of radionuclides in soil vary because of many factors. Soil may have been produced from the weathered top layer of still-intact bedrock below or transported laterally from the same rock unit or type some distance away. One of methods of transport is natural phenomena such as earthquakes, volcanoes, and change in soil composition from flooding.
The concentrations of the radioisotopes in different plant samples are reported in Bq•kg −1 of dry weight as shown in Table 1 
